The self-consistent phonon (SCP) theory is used to study the mechanical stability of crystals to vibration as temperature is increased. The temperature at which instability occurs, TI, depends sensitively on the approximation made to the SCP theory. In the self-consistent harmonic approximation, TI is -10 -200 times the observed melting temperature T~, depending on the crystal considered. In higher approximations Tl is reduced to -. (3 -4)T~in all cases. Although the exphcit character of the instability depends somewhat on the approximation, the instability is sudden, and takes place at a critical vibrational amplitude reminiscent of the Lindemann model of melting.
I. INTRODUCTION
In this paper we investigate the -possible relation between melting and the mechanical instability of a crystal to large amplitude vibration. In an instability model of melting only the solid phase is studied, and melting (or vaporization 
where M(1,2;co) and J(1,2;co) are explicitly given by Qiyde. given by the zero of the first term in the denominator of the response function (2.14), i.e. , by co =cori+2coqi"k(q, A, ;co) (2.14)
Since b, (q, A, ;co) is negative and becomes more so with increasing temperature, it is expected that at a high enough temperature co in Eq. (2.14) becomes negative, thus giving imaginary frequencies. In the SCH plus Cubic theory, instability is associated with the position of the "peak" in (2.11) for a specific I phonon going to zero (or below) signaling an "overdamped" mode.
E. Two models derived from the SCE To display the nature of the instability we go back to the simplest SCE model. In Fig. 1 Fig. 1 (although there is no selfconsistent solution in this region of 5). Also the high-temperature limit of (3.3) is the right of the maximum in Fig. 1 . In practice we start the iteration with a small 5 on the left-hand side of the maximum in Fig. 1 In Fig. 2 Table IV ).
The dependence of TI for the SCE and SCH models on y is displayed in Table V Table VII where we compare the melting temperature observed in MD with the instability temperature in the SCE and SCEC models.
This is displayed in
The SCE TI is, however, only -6T~, and we believe this is due to the softness of the Gaussian core potential. The Tq for the SCEC model is -3T~.
The SCEC TI is the same with respect to TM for the Gaussian core model as for the RGC's. Finally, the 5 at melting in the SCEC model is large because Tl' is large. At equivalent T*, the SCEC model gives 5 values which agree well with MD.
IV. DISCUSSION
The present results show that the lattice instability temperature predicted by the SCP theory depends Fig. 1 ). This is also true in the SCH plus Cubic and SCEC cases (see Figs. 3 (Benjamin, New York, 1964) .
